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PENICILLIN OINTMENTS
A STUDY OF THE EFFECT OF OINTMENT INGREDIENTS ON THE STABILITY
OF PENICILLIN1
THOMAS J. MACEK, WALTER C. GAKENHEIMER AND
PAUL J. DATJGHENBAUGH
Several clinical reports have stressed the value of penicillin ointments in ocular
infections (1—3). Other reports have described a variety of ointment bases as
vehicles for penicillin for dermatological use (4—13). Some investigators have
observed instability of penicillin in certain ointment bases, but there has been a
tendency to evaluate penicillin stability in terms of the therapeutic results ob-
tained with different ointments. Such observations are apt to be invalid and
unknowingly may lead to the use of ointments with little or no penicillin
activity. The quantitative data obtained in this investigation of the effect of
various ointment ingredients on the stability of penicillin are presented as a guide
to clinicians interested in the effective topical application of penicillin ointments.
In this investigation, except as indicated, all ointments were prepared by
conventional pharmaceutical methods under ordinary laboratory conditions.
Commercial samples of penicillin sodium and penicillin calcium were used.
The ointments were stored at room temperature and at 10°C. in collapsible tin
tubes. The penicillin content of the ointments was quantitatively determined
at frequent intervals by the agar cup method of assay (14). Ointments were
selected to represent as many different types of bases as might be considered
clinically suitable for use with penicillin.
AQUEOUS EMULSION-TYPE OINTMENTS
Penicillin sodium was used in the preparation of four emulsion-type ointments
containing large proportions of water as follows.
Ointment 1—Penicillin sodium 50,000 units
White petrolatum 33 gm.
Lanette wax SX 30 gm.
Distilled water, to make 100 gm.
This ointment is a modification of the preparation described by Bodenham (4)
Ointment 2—Penicillin sodium 50,000 units
Cetyl alcohol 13 gm.
Spermaceti 10 gm.
Glycerin 10 gm.
Sodium lauryl sulfate 1 gm.
Sodium benzoate 0.1 gm.
Distilled water, to make 100 gm.
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This ointment is similar to one described by Templeton et al. (5).
Ointment 3—Penicillin sodium 50,000 units
Cetyl alcohol 15 gm.
Propylene glycol 10 gm.
Sodium lauryl sulfate 2 gm.
Phosphate buffer solution (pH 6.5), to make 100 gin.
This is a typical emulsion-type ointment in which the water was replaced by
phosphate buffer solution.
Ointment 4—Penicillin sodium 50,000 units
Stearic acid 11.3 gm.
Sorbitan monostearate 5.9 gm.
Sorbitan monoöleate 1.1 gm.
Sorbitan monolaurate deny 3.2 gm.
Distilled water, to make 100.0 gin.
This ointment is similar to the preparation described by Greey and Hebb (10),
who reported a loss of 50 per cent penicillin activity after 2 weeks' storage at
room temperature.
TABLE I
Stability of penicillin sodium in aqueous emulsion-type ointments
OINTMENT NUMBER
TIME REQUIRED FOR 50 PER CENT LOSS IN PENICILLIN ACTIVITY
Room temperature i0C.
1
2
3
4
days
<7
<7
10
2
months
1
1
3
1
The stability of penicillin in these emulsion-type ointment bases is indicated
by the data surnniarized in Table I. The data indicate that penicillin has
limited stability in all hydrous ointment bases. The stability of this type of
ointment may be improved by the use of phosphate buffer solution instead of
water. The instability of penicillin in these ointments at ordinary storage
temperatures limits the clinical usefulness of such preparations to a very short
time.
NON-AQUEOUS FATTY OINTMENTS
Penicillin sodium was used in the preparation of five ointments of this class
containing no water. These vehicles were selected as examples of ointments
commonly used as carriers for many therapeutic substances.
Ointment 5—Penicillin sodium 50,000 units
Wool fat s gin.
White wax 5 gm.
White petrolatum, to make 100 gin.
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Ointment 6—Penicillin sodium 50,000 units
Wool fat, to make 100 gm.
Ointment 7—Penicillin sodium 50,000 units
White petrolatum, to make 100 gm.
Ointment 8—Penicillin sodium 50,000 units
Aquaphor, to makc 100 gin.
Ointment 9—Penicillin sodium 50,000 units
Aquaphor 25 gm.
Propylene glycol 5 gm.
White petrolatum, to make 100 gm.
The stability of penicillin in these non-aqueous fatty ointment bases is in-
dicated by the data summarized in Table II.
TABLE II
Stability of penicillin sodium in non-aqueous fatty ointments
OINTMENT NUMBER
TIME REQUIRED FOR 50 PER CE NT Loss IN PENICILLIN ACTIVITY
Room tempersture 10°C.
5 7 days 14 days
6 2days 7days
7 1 month 6 months
8 2days 2days
9 2days 2days
The data indicate that penicillin has limited stability in certain non-aqueous
fatty vehicles such as aquaphor, wool fat and ointments containing these choles-
terinated bases. The ointment containing penicillin sodium in white petrolatum
was more stable than any of the other ointments tested in this group.
The stability of penicillin sodium in white petrolatum (Ointment 7) suggested
the use of penicillin calcium in a petrolatum base. Ointments containing 500
units of penicillin calcium per gram in a white petrolatum base were therefore
prepared both under ordinary humidity conditions in the laboratory and also
under low-humidity conditions. The stability of these ointments is indicated
by the data in Table III.
The results indicate that penicillin calcium is more stable than penicillin
sodium in a petrolatum ointment base. The preparation of such ointments under
anhydrous conditions is important to their stability.
In order to increase the diffusion of penicillin from an ointment base to the
skin, Templeton et al. (5) suggested that penicillin ointments bear as high a
water content as feasible and recommended the emulsion-type ointment. The
following experiments indicate that penicillin readily diffuses into water from an
anhydrous petrolatum ointment.
One gram samples of an ointment containing 500 units of penicillin calcium per
gram in a white petrolatum base were shaken with 50 cc. quantities of distilled
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water at 25°C. for varyiDg periods of time. The water was then assayed for
penicillin. After one half-hour the water contained 15 per cent of the penicillin;
after 1 hour it contained 50 per cent; after 2 hours, 80 per cent; and after 3 hours,
100 per cent. The in vitro diffusion of penicillin from petrolatum into water
parallels Swan's observation (15) that water-soluble medicaments were readily
available to eye secretions when incorporated in a petrolatum base.
TABLE III
Stability of penicillin calcium in white petrolotum
IIUMIOITY DURING
PREPARATION
LOSS IN PENICILLIN ACTIVITY AT
Room temperature 1UC.
Ordinary
Low
20% in 1 year
No loss in 1 year No loss in 1 year
TABLE J\T
S/ability of penicillin in anhydrons water-soluble ointments
OINTMENT NUMBER
TIDE REQUIRED FOR 50 PRR CENT LOSS IN PENICILLIN ACTIVITY
________________________________________________________________
Room Temperature IQC.
10 5 days 10 days
11 1 month 3 months
12 1 month 3 months
13 1 month 6 months
ANHYDROUS WATER-SOLUBLE OINTMENTS
Within the past few years, several new materials having special character-
istics have been introduced a ointment bases for therapeutic substances.
Among these the Carbowax compounds and related polyethylene glycol bases
have been investigated. These materials vary in viscosity from liquids and
petrolatum-likc ointments to hard, brittle solids. They are completely soluble
in water and, because of their effect on surface tension, possess penetrating
characteristics (16) and are non-irritating (17). Meleney et al. (12) recently
described bases of this type for penicillin ointments.
To determine the effect of combinations of these materials on the stability of
penicillin, the following ointments were prepared.
Ointment 10—Penicillin ealcinm 50,000 units
Carhowax 1500, to make 100 gm.
Ointment 11—Penicillin sodium 50,000 units
Propylene glycol 25 gm.
Carbowax 4000 25 gm.
Carbewax 1500, to make 100 gm.
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Ointment 12—Penicillin calcium 50,000 units
Propylene glyeol 25 gm.
Carbowax 4000 25 gm.
Carhowax 1500, to make 100 gm.
Ointment 13—Penicillin calcium 50,000 units
Polyethylene glycol-200 25 gm.
Carbowax 4000 25 gm.
Carbowax 1500, to make 100 gm.
The stability of penicillin in these ointment bases is indicated by the data in
Table IV.
Penicillin was found to be generally more stable in these anhydrous water-
soluble ointment bases than in most emulsion-type or fatty bases except petro-
latum.
TABLE V
Stability of penicillin calcium in ointments containing dermatological components
MEDIC kMENT.
TTh REQUIRED FOR 5e PER CENT LOSS IN PENICILLIN
ACTIVITY AT ROOM TEMPERATURE
Balsam of Peru
Calamine
Corn starch
ilesorcinol
Sulfur
Zinc oxide
Zinc peroxide
7 days
No loss in 8 months
No loss in 8 months
14 days
12 months
No loss in 8 months
12 months
PENICILLIN OINTMENTS WITH DEEMATOLOGICAL COMPONENTS
A number of therapeutic substances such as balsam of Peru, calamine, re-
sorcinol, corn starch, sulfur, zinc oxide and zinc peroxide arc commonly used in
dermatological ointments. These substances were tested for compatability \vith
penicillin calcium in a petrolatum ointment base. These ointments were pre-
pared according to the following general formula:
Penicillin calcium 50,000 units
Dermatological component 10 gm.
White petrolatum, to make 100 gm.
The effect of these substances on the stability of penicillin is indicated by the
data summarized in Table V. Balsam of Peru and resorcinol caused rapid in-
activation of penicillin calcium in these ointments. On the other hand, cal-
amine, corn starch, sulfur, zinc oxide and zinc peroxide had very little effect on
the stability of penicillin calcium.
DI5CU55ION
Penicillin is now being used extensively in ointment form for the treatment of
superficial skin infections. Little reliable information is available on the sta-
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hility of such ointments. It appears from the data collected in this investigation
that many ointments being prescribed are quite unstable. T he data presented
indicate that the important considerations in the preparation of penicillin oint-
ments are the proper selection of ointment bases which do not impair the sta-
bility of penicillin. The selection of the ointment base should depend upon the
intended use cf the ointment. An anhydrous ointment containing penicillin
calcium in white petrolatum retains full activity for one year under ordinary
storage conditions. However, the therapeutic indications for such an ointment
may be limited to conditions where the skin surface is relatively intact. When
the epithelial layer of the skin is lost, or the surface is quite moist, preparations
having affinity for water are likely to be preferred. Under such circumstances,
it may be necessary to select penicillin ointments having limited penicillin sta-
bility and to indicate the length of time during which they will be therapeutically
effective.
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